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Altadena, Caii. 

Filed Wiay 4, 1953, Ser. No. 810,965 
5 Ciaims. (C. 137-119) 

The present application is a continuation-in-part of our 
pending application Serial No. 539,490 filed October 10, 
1955, for a Hot and Cold Water Mixing Valve, now 
abandoned. 
The present invention relates generally to valves, and 

more particularly to an improved valve for mixing or 
blending a plurality of separate streams of fluid, or for 
selectively passing but one of the separate fluids, and in 
either case being movable between full on and full off 
positions. 

In the drawings and in the following description our 
invention is disclosed as embodied in a hot and cold Water 
mixing faucet. It will be understood, however, that this 
is by way of illustration rather than limitation and it will 
be apparent that the invention can readily be adapted 
for other uses. 
An object of our invention is to provide an improved 

mixing valve having a single, substantially universally 
movable control member by means of which a plurality 
of fluids can be selectively mixed or separately passed 
through the valve. 
Another object of the invention is to provide a mixing 

valve of this type in which an unmixed or a blended fluid 
can be selectively diverted to one of a plurality of possi 
ble outiets. 

It is also an object of the invention to provide an in 
proved form of sealing means for valves that utilizes fluid 
pressure against the sealing element to provide a fluid 
tight seal when the valve is in off position, such fluid pres 
sure being substantially relieved when the valve is opened. 
With this arrangement, the coefficient of sliding friction 
between the sealing element and a valve part moving 
thereover is very greatly reduced, thus insuring a very 
long service life of the sealing element. 
Yet another object of the invention is to provide an 

improved form of sealing element having a novel con 
figuration adapted for the effective utilization of fluid 
pressure for effecting a fluid-tight seal with a valve part, 
as well as with a portion of a valve which retains the seal 
ing element. 

It is also an object of the invention to provide a valve 
having optionally selectable fluid outlets in which an 
anti-syphon means of novel construction is incorporated 
to very effectively and simply prevent any upstream si 
phoning of the fluid back through the valve. 
The invention also has for an object thereof the provi 

sion of a swivel ball valve controllable by a single con 
trol member, the ball valve being mounted between op 
posed sealing elements in such a manner as to assure 
an effective fluid seal around the ball while at the same 
time permitting free and accurate positioning and move 
ment of the control member and ball. 
Another object of our invention is to provide a valve 

of the type having alternatively selectable outlets with an 
automatically actuated diverter means that automatically 
closes one outlet to divert fluid for delivery through an 
other selected outlet. 

These and other objects and advantages of our inven 
tion will be apparent from the following description when 
taken in conjunction with the annexed drawings, in which: 
FIGURE 1 is an elevational view of a hot and cold 

water mixing valve embodying our invention, portions 
thereof being broken away or sectioned to illustrate in 
terior details of construction; 
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FIGURE 2 is a vertical sectional view taken on the 

line 2-2 of FIGURE 1; 
FIGURES 3, 4, and 5 are horizontal sectional views 

taken on the lines 3-3, 4-4, and 5-5, respectively, of 
FIGURE 2; - 
FIGURE 5a is a sectional view similar to FIGURE 5, 

but showing the relationship of the parts in other rela 
tive positions; 
FIGURES 6 and 7 are horizontal sectional views taken 

on the lines 6-6 and 7-7, respectively of FIGURE 2; 
FIGURE 8 is an enlarged axial sectional view of one 

of the sealing elements; 
FiGURE 9 is a partial axial sectional view of another 

form of valve embodying our invention incorporating an 
anti-Syphon means and a diverter means; and 
FIGURE 10 is a sectional view taken on the line 10-0 

of FIGURE 9. 
Referring now to the drawings, and in particular to 

FIGURES 1 and 2, a generally cylindrical outer shell or 
casing lê is rotatably mounted on and encloses a body 
portion 12 of the valve. The body portion 12 is formed 
with a circumferentially extending groove or cavity 16 
of Substantial axial length which, in turn, is flanked at 
its opposite ends by a pair of O-rings 18 mounted in the 
body portion 2. An annular fluid passage is thus de 
fined between the body portion 12 and the interior of the 
casing it) and the casing 0 includes an outwardly ex 
tending spout 14 through which water or other fluid can 
be drawn from this annulus. It will be observed that the 
spout 14 and casing 10 are rotatable throughout 360 de 
grees relative to the body portion 12. 

in its lower end the body portion 2 is provided with 
a pair of passages 24 and 26 that eXtend generally axi 
ally through the body and are adapted at their lower ends 
to receive a cold water inlet pipe 20 and a hot water inlet 
pipe 22, respectively. At their upper ends the pair of 
passages 24 and 26 communicate with terminal openings 
28 and 30, respectively, which in turn, exit into a semi 
spherical recess or ball seat formed at the top of the 
body 12. It will be noted that the openings 28 and 30 
are angularly offset from the passages 24 and 26 and 
are substantially radially disposed relative to the center 
of the semi-spherical recess. 
A generally tubular seal element 34 is coaxially dis 

posed within each of the passages 28 and 30. These seal 
elements are formed of rubber or other suitable elas 
tomeric sealing material and each has an upper end 36 
molded or otherwise adapted to conform to the exterior 
surface of a spherical ball valve 40 seated in the upper 
end of the body 2. 
As is shown in FIGURE 8, the axial passage through 

the sealing element 34 is enlarged at its lower end to 
provide a seat for the upper end of a spring 32. Refer 
ring to FIGURE 2, it will be seen that the lower ends 
of the passages 28 and 3) are of a reduced diameter 
adapted to provide seats for the lower ends of the springs 
32. The sealing elements 34 have an axial length which 
is less than that of the enlarged upper ends of the pas 
sages 28 and 30 whereby the upper ends 36 of the sealing 
elements 34 are biased into contact with the ball valve 
40 while the lower ends of the sealing elements are 
spaced apart from the shoulder defined at the junction of 
the enlarged and reduced diameter portions of the pas 
sages 28 and 30. 
The arrangement just described is important for in 

suring a fluid-tight seal between the sealing elements 34 
and the ball valve 40, while at the same time eliminating 
any substantial wear on the upper ends 36 of the sealing 
elements. When the ball valve 40 is in a completely 
closed position so that fluid is prevented from escaping 
through the upper end 36 of the sealing elements 34, the 
fluid pressure exerted on the area of the lower end faces 
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of the sealing elements 34 insures a fluid-tight Seal. 
The springs 32 serve to maintain the space between the 
lower ends of the sealing elements 34 and the lower ends 
of the enlarged diameter portions of the passages 28 and 
30 whereby the fluid pressure can be exerted in this 
fashion. With this arrangement primary reliance need 
not be placed on the force of the springs 32 to effect a 
seal. 

It will be appreciated that when the ball valve 40 is 
moved to an open position to permit passage of fluid 
through the seal elements 34 that a very substantial re 
duction in fluid pressure occurs within the passages 23 
and 30, and particularly a reduction in the axially di 
rected force exerted on the lower end faces of the seal 
elements 34. The coefficient of friction between the 
upper ends 36 of the sealing elements and the surface of 
the ball valve 40 is thereby greatly reduced, but is never 
theless ample to provide a sealing fit therebetween, along 
with springs 32, so that fluid cannot escape except 
through the passages provided for this purpose within the 
ball valve 40. It will also be observed that the upper 
ends 36 of the sealing elements provide a wiping action 
across the surface of the ball valve so as to Sweep away 
any particles which might otherwise damage the surface 
of the ball valve or the upper end 36 of a sealing ele 
ment. Inasmuch as a reduced pressure is exerted by the 
sealing elements on the surface of the ball valve during 
relative movement therebetween, any particles which may 
be caught therebetween will not have as great a tendency 
to score either of these surfaces and in all likelihood will 
eventually be carried out with the fluid passing through 
the valve. 
At its lower end each sealing element 34 is provided 

with an external circumferentially extending sealing 
ridge 38, whereby a slight axial displacement of the seal 
ing elements 34 relative to the passages 28 and 30 can 
take place. This ridge, in conjunction with the enlarged 
diameter lower end of the axial passage through the seal 
ing element 34, which provides a relatively thin walled 
section of the element, provides a very effective seal 
preventing escape of fluid around the ridge 38 into the 
slight annular space between the sealing element and the 
passage 28 or passage 30. This is true in both the on 
and off conditions of the valve, since in either case the 
relatively thin walled lower end portion of the sealing 
element 34 more effectively utilizes any pressure there 
within to tightly seat the ridge 38 against the surround 
ing wall of the passage 28 or 30. 
For manipulating the ball valve 40, a stem 42 is af 

fixed in the upper surface of the ball and adapted for 
reception in a recess formed in the lower end of an 
operating handle 44, the upper end of which terminates 
in an operating knob 46. At its lower end the handle 
44 is of spherically concave configuration adapted for 
universal movement over the correspondingly spherical 
exterior of a cap 50 threadedly mounted on the upper 
end of the body 12. The lower end of the cap 50 over 
hangs the upper end of the casing 10 and limits upper 
axial movement of the casing. The lower end of the 
casing 10 and a portion of the body 2 are provided with 
complementary shoulder means limiting downward axial 
displacement of the casing 10. 
The upper end of the body 12 is formed with a cylin 

drical flange 56 that coaxially encloses a ring 54. This 
ring is formed with an external upwardly facing shoulder 
to seat an annulus 52 that is threadedly receivable within 
the central opening formed in the upper end of the cap 
50. To provide a fluid seal between the flange 56 and 
the lower end of the ring 54 an O-ring 58 is mounted in 
a complementary groove formed in the ring 54. 
The ring 54 is interiorly adapted to seat a sealing 

washer, gasket, gland or the like 60, which in turn is 
adapted to bear on the ball valve 40 to provide a fluid seal 
therebetween. After a long period of use some wear may 
occur on the gland 60 which can readily be compensated 
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4 
for by appropriate adjustment of the annulus 52, which 
can be threadedly advanced within the cap 50 to force 
the ring 54 and gland 60 into intimate contact with the 
surface of the ball valve 40. The ball valve 40 is thus 
mounted between the opposed sealing means 60 and seal 
elements 34, and by proper adjustment of the annulus 52 
all of these sealing elements may be retained in effective 
sealing contact with the ball valve 40 while at the same 
time allowing easy movement of the control handle 44 
and the ball valve. 

Referring to FIGURE 3, it will be seen that the ring 
54 is formed with a generally triangular or heart-shaped 
opening 65. This opening serves as a guide within which 
the pin 42 is universally movable whereby to control the 
position of the fluid passages through the ball valve 40 
relative to the fluid passages in the body 12. In order to 
maintain the desired angular relationship of the opening 
65 relative to the several fluid passages of the valve, a 
pin 62 or the like protruding outwardly from the ring 54 
is adapted for reception within a retaining notch 64 
formed in the upper edge of the flange 56 (see FIG 
URE 4). 
The ball 40 is formed with three radially-extending 

passages 66, 68 and 70 having a common junction in sub 
stantially the center of the ball. The passage 70 is pref 
erably equivalent in cross-sectional area to the combined 
cross-sectional area of the passages 66 and 68 and at its 
outer end communicates with a generally vertically dis 
posed duct 72 formed in the body 12. A generally hori 
zontally or transversely disposed blind bore or passage 74 
receives fluid from the lower end of the duct 72 and in 
turn communicates at its outer end with the annular space 
between the body 2 and the sleeve 10 for ultimate trans 
mission of fluid to the spout 14. 
As will be apparent, by appropriate manipulation of 

the handle 44, the pair of passages 66 and 68 can be 
separately or concurrently disposed in varying degrees 
of registration with the passages 24 and 26 respectively. 
Thus, in FIGURE 3, when the pin 42 is in the full line 
position shown, both passages 66 and 68 are closed. If 
the handle 42 is then moved directly to the position indi 
cated in phantom outline at 42o, the pair of passages 66 
and 68 are concurrently and at the same rate moved 
into registration with their inlet passages (see FIGURE 
5a). When the handle is moved for positioning the pin 
in the position indicated in dotted outline at 42h and 
then forwardly, only the passage 66 will be moved into 
registration with its inlet passage to deliver hot water 
only. When the handle is moved to position the pin in 
the dotted outline position at 42c, and then forwardly, 
cold water at varying rates of flow will be delivered 
through the valve. 
To prevent twisting of the handle 44 about a vertical 

axis so as to avoid any eccentricity of the passages 66 and 
68 other than within the limits imposed by the guide hole 
65 a slot 76 is formed in the ball valve 40 that slidably 
receives a pin 78 affixed in the inner face of the ball valve 
seat formed in the upper end of the body 2. 

For mounting the valve on a sink or other fixture 82, 
the body 12 at its lower end is mounted in a screw 
threaded base 80 by means of suitable fasteners 86 
adapted to pass through openings 88 formed in the base 
80. After the base 80 has been passed through a suitable 
opening formed in the sink or fixture 82, a retaining ring 
84 is threadedly engaged therewith and tightened up to 
clamp a wall portion of the fixture between the ring and 
a shoulder of the base 80. 

In FIGURES 9 and 10 I have shown a hot and cold 
Water mixing faucet that is adapted to deliver fluid 
through an auxiliary hose as well as through the spout 14. 
Faucets of this type are commonly found in kitchens and 
the added fluid outlet is adapted to deliver hot or cold 
Water to a dish cleaning brush or the like mounted on a 
hand-held fixture on the end of the auxiliary hose, this 
fixture being understood to include a shut-off valve. For 

t 
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this purpose, I have provided a means to automatically 
divert fluid to a selected one of the two possible fluid out 
lets and in addition have provided an anti-syphon means. 

Several parts of the valve shown in FIGURES 9 and 10 
are precisely equivalent to corresponding parts of the 
valve shown in FIGURES 1 through 8. Such parts are 
identified in FIGURES 9 and 10 by the same numerals 
and will mot be further described. 

This valve has a body 2" in which the duct 72 opens 
at its lower end into a transverse blind bore 74. Like the 
bore 74 in the valve body 2, the bore 74 opens into the 
annular space 6 within the casing 16. Another outlet 
from the bore 74 is provided by a passage 100 that ex 
tends between the blind end of the bore and the bottom 
of the body 12'. At its lower end the passage 100 is 
adapted to receive a fitting 102 for passing fluid into a 
hose or the like, the other end of which is provided with 
an "on-off' valve control (not shown). In the present 
instance it will be assumed that this "on-off' control is 
mounted on a dishwasher attachment so that water can 
optionally be delivered through the spout 4 or through 
the dishwasher attachment. 

In the operation of this valve, when the ball valve 40 
is turned to an "on' position water flowing into the bore 
74' is diverted into the spout 14. When the ball valve 40 
is in an "on' position along with the dishwasher valve, 
water from the bore 74 is diverted into the outlet passage 
i06 for delivery to the dishwasher. This is accomplished 
by a diverter valve assembly, designated generally by the 
numeral 104, positioned within the bore 74 that is : 
adapted to automatically divert water to either the spout 
i4 or the dishwasher. 
The assembly 84 includes a valve member 108 that 

at one end is adapted for seating within a valve seat bush 
ing 66 and that at its other end carries a seal member 
i0. The bore 14 is enlarged at its outer end and 
counterbored to provide a seat 2 for an inwardly facing 
external shoulder formed on the bushing 106. The bush 
ing 106 has a close fit in its counterbore and is adapted 
to mount an O-ring seal 1:4 to provide a fluid seal be 
tween the bushing and the counterbore. 
The bushing it 6 is formed with a passage comprising 

an axially outermost frusto-conical valve seat portion 116 
that develops into an axially innermost central bore 118. 
For opening and closing the bore 18, the valve member 
108 at its outermost end has an integrally formed conical 
section 26 which is complementary to the valve seat ió. 
As is apparent the range of axial movement of the valve 
member 98 is limited by the closed position of the sec 
tion 28, indicated in full outline in FIGURE 9, and the 
inner surface of the casing 10, which corresponds respec 
tively to closed and open positions of the valve member 
with respect to the bore 118. 
The inner end portion 122 of bore 74 has a diameter 

greater than the bore 18 in the bushing 116. The seal 
119 is coaxially mounted on the inner end of the valve 
member 108 between a pair of confronting shoulders 24 
and 126 formed on the reduced diameter stem of the valve 
member. This seal is substantially cup-shaped in con 
figuration having a flexible continuous wall 28 that opens 
towards the blind end of the bore 74. This wall is coni 
cally tapered on its outer surface, increasing in diameter 
towards the open end thereof to a diameter larger than 
that of the section 22 of the bore 74 whereby the seal 
119 is adapted for peripheral sealing with the bore sec 
tion 122 for less than the entire axial length of the seal. 

In FIGURE 9 the several parts of the valve assembly 
104 are shown in the positions which they occupy when 
both the dishwasher valve and the ball valve 40 are in “off” 
position. Upon movement of the ball valve 40 only to 
an “on” position, water passes through the ball valve and 
the duct 72 into the bore 74 in that portion of its axial 
length between the valve section 120 and the seal 10. 
Since the cross-sectional area of the reduced end portion 
122 of the bore 74 is greater than the cross-sectional area 
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6 
of the bore 118 in the bushing 106 a greater pressure will 
be exerted on the portion of the valve assembly 104 con 
tained within the bore section 22 than is exerted on that 
portion of the valve section 120 exposed within the bore 
i8, even though the unit pressures are substantially the 
same. This pressure differential tends to draw the valve 
member 108 axially inwardly to a more intimate seat of 
the seal 20 against the seat i6. 

Since fluid under pressure is present between the seal 
110 and the bore section 122, the seal wall 128 is deformed 
radially inwardly to permit the passage of fluid into the 
blind end of the bore 74 thence into the outlet passage 
100 and out to the closed dishwasher valve. The pressure 
of the fluid between the seal 110 and the closed dishwasher 
valve will then increase and tend to equal the fluid pres 
sure in the portion of the bore 74 between the valve sec 
tion 20 and the seal 10. The seal 110 is thus subject 
to axially opposed fluid pressures while the valve section 
120 is subject to axially outwardly directed pressures. 
Thus, when the sum of the axially outwardly directed 
pressures exceeds the force of the axially inwardly directed 
pressure on the seal 110, the valve member 108 is thrust 
outwardly to the extent permitted by casing 10, whereby 
the bore 38 through the bushing 86 is opened. The 
fluid is then passed into the annular space 16 for delivery 
through the spout 14. 

it will be apparent from the foregoing description of 
the operation of this valve that if the dishwasher valve is 
opened before movement of the ball valve 49 to an open 
position the ensuing flow will be through the dishwasher 
valve and not through the spout 4. This will of course 
occur since no build up of fluid pressure will occur be 
tween the dishwasher valve and the seal 10, whereby the 
valve section 120 will be held against axially outward 
movement away from the seat 16. 
Assuming that the fluid has been diverted for delivery 

through the spout 14, if it is then desired to divert the 
fluid for delivery through the dishwasher valve, this change 
can be accomplished merely by opening the dishwasher 
valve. Assuming the valve member 108 to be in axially 
outermost position, it will be apparent that upon opening 
of the dishwasher valve the axially inwardly directed fluid 
pressures on the valve assembly will exceed the axially 
outwardly directed pressures whereby the valve member 
108 will be caused to return to the full line position shown 
in FIGURE 9. It will be seen that fluid passing between 
the valve section 120 and the seat 116, and through the 
bore 118, will be at a lower pressure than the pressure 
fluid within the enlarged end of the bore 74. According 
ly, the axially inwardly directed force on the seal 110 ex 
ceeds the axially outwardly directed force on the valve 
section 120. Since opening of the dishwasher valve in 
mediately relieves the axially outwardly directed pressure 
exerted on the inside of the seal 110 the combined axially 
inwardly directed forces to which the valve member 108 
is subjected exceed the axially outwardly directed forces 
whereby the valve member is thrust into sealing engage 
ment with the valve seat 16. The deformable wall 128 
of the seal 110 thereafter yields to permit the diversion of 
the fluid out through the dishwasher valve. 

In valves of this type it is usually necessary to provide 
an anti-syphon means. In this case we have provided a 
ball check anti-Syphon means that has special utility with 
the diverter valve means just described. 

Referring to FIGURE 9 it will be seen that a bore 130 
is formed through he valve body 12' to intercommunicate 
the duct 72 and the annulus 16. This bore is adapted to 
receive a cup-shaped ball seat member 132 at its radially 
outermost end and a ball 134 is contained within the bore 
130 between the member 132 and a spring 136, this spring 
having a pair of crossed legs extending from a web por 
tion 38. 
To facilitate insertion of the spring 136 the outer end 

of the bore 139 has a diameter greater than the length 
of the spring web 138 while the inner end of the bore 
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tapers to a lesser diameter than the length of the web 
138. With this arrangement the spring 36 can be 
pushed into the bore 13), the crossed legs thereof yield 
ing to extend outwardly into the duct 72. The extremities 
of the spring legs are bent to provide hooks engageable 
with the surrounding wall portion of the duct 72 to pre 
vent movement of the spring outwardly in the bore 130. 
These hooked portions snap into place at Substantially 
the same time that the web 138 becomes wedgingly en 
gaged with the tapered end of the bore E30. The ball 134 
is thus loosely continued within the bore 130 for free 
movement between the limits imposed by the spring web 
138 and a ball seat 140 formed in the seat member 132. 
When the ball valve 40 is turned to an "on' position, 

whether singly or in combination with the dishwasher 
valve, the pressure of fluid communicated to the ball A34 
from the duct 72 will exceed the pressure of fluid on the 
ball 134 from the downstream fluid within the annulus 
16. Accordingly, the ball 34 will be moved into the 
dotted line position indicated in FIGURE 9 to close 
the seat 140. 

In the event of an accident Such as would cause up 
Stream Syphoning through the valve the anti-Syphon 
means just described will prevent syphoning action in 
the following manner. For example, suppose the follow 
ing conditions exist simultaneously, i.e. a leak upstream 
of either of the sealing elements 34, leakage or an open 
condition between the seal elements 34 and the ball valve 
40, leakage through the seal 110 and a leak in a portion 
of the fluid conducting means between the seal iO and 
the dishwasher valve, or an open condition of the dish 
washer valve, the last leak or valve being assumed to 
communicate with fluid which it is desired to keep from 
Syphoning back through the ball valve 40 into the water 
Supply system. Under these conditions the pressure fluid 
in the System between the seal 30 and the dishwasher 
valve will be at a greater pressure than the fluid between 
the Seal ille and the leak in the water supply system. 
The fluid will thus tend to migrate upstream being 
Syphoned into the bore 74, duct 72, through the ball 
valve 40 into one or the other or both of the passages 
24 and 26, and thence upstream to the leak in the water 
Supply System. This result is prevented by the action 
of the anti-Syphon means just described. 

It will be observed that the bore 130 containing the 
ball 134 is inclined from the horizontal so that the ball 
134 is normally unseated. The seat 140 is thus open 
and in fluid communication with the annulus 16 and 
Spout 4, the Spout 4 being opened to the atmosphere 
at its free end. Therefore, in the event of syphoning up 
Wardly through the duct 72 air is passed into the spout 
i4 through the annulus 16 into the bore 30, around the 
ball 134 and into the duct 72. The syphoning effect of 
the leak in the water supply system is thus destroyed and 
if not destroyed will result in nothing more dangerous 
than air being temporarily syphoned into the water sup 
ply System. In this connection it will be noted that the 
Spring 136 prevents the ball 134 advancing so far into 
the bore 130 as to close the bore. It will also be ob 
Served that due to the cup-shaped configuration of the 
Seal it if the Seal remains intact syphoning cannot occur 
since the wall 128 of the seal will be pressed into intimate 
fluid Sealing engagement with the bore section 122, there 
by preventing any syphoning therethrough. 
While the particular apparatus herein shown and de 

Scribed in detail is fully capable of attaining the objects 
and providing the advantages hereinbefore stated, it is to 
be understood that this apparatus is merely illustrative of 
our invention and we do not mean to be limited to the 
details of construction or design herein shown except 
as limited by the spirit and scope of the following claims. 
We claim: 
1. In a valve having a pair of possible outlets only 

one of which is controlled by another valve the combina 
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tion comprising: a valve body having a substantially ver 
tically extending outlet duct and a pair of substantially 
vertically extending inlet passages formed therein, said 
duct and passages opening at their upper ends in a ball 
Seat formed in Said body; a ball valve on said seat and 
formed with passageways intercommunicate said duct and 
inlet passages when said passageways are moved into 
registration with said passages in response to movement 
of Said ball valve; a generally tubular sealing element 
in the downstream ends of said inlet passages having 
a fluid conducting opening therethrough, said element 
having an upstream end face exposed to fluid pressures 
Within said inlet passage to force a downstream end face 
of Said element into fluid-sealing engagement with the 
Surface of said ball valve to prevent fluid communication 
between said passages and passageways only when they 
are out of registration, said elements at their upstream end 
having fluid-sealing engagement with said inlet passages; 
a bore formed in said body spaced from said seat, traverse 
with respect to and in fluid communication with the lower 
end of Said duct, opposite ends of said bore having fluid 
communication with different ones of said pair of possi 
ble outlets; and a diverter valve means in said bore to 
close said bore simultaneously to both said possible out 
lets when said ball valve is in an off position, and to 
pass fluid through the controlled one of said possible out 
lets when said controlled outlet is opened by said other 
valve and said ball valve is moved to an on position, and 
to pass fluid through the uncontrolled one of said outlets 
When said controlled outlet is closed and said ball valve 
is in an on position. 

2. In a valve having a pair of possible outlets only one 
of which is controlled by another valve the combination 
comprising: a valve body having a substantially vertically 
extending outlet duct and a pair of substantially vertically 
extending inlet passages formed therein, said duct and 
passages opening at their upper ends in a ball seat formed 
in Said body; a ball valve on said seat and formed with 
passageways to intercommunicate said duct and inlet pas 
Sages When said passageways are moved into registration 
with said passages in response to movement of said ball 
valve; a generally tubular sealing element in said inlet 
passages having a fluid conducting opening therethrough, 
said element having an upstream end face exposed to fluid 
pressures within said inlet passage to force a downstream 
end face of Said element into fluid-sealing engagement 
With the Surface of said ball valve to prevent fluid com 
munication between said passages and passageways only 
When they are out of registration, said elements at their 
upstream end having fluid-sealing engagement with said 
inlet passage; a bore formed in said body spaced from 
Said seat, traverse with respect to and in fluid communica 
tion with the lower end of said duct, opposite ends of said 
bore being disposed on opposite sides of said duct and 
having fluid communication with different ones of said 
pair of possible outlets; and a diverter valve assembly in 
said bore including an axially movable member having a 
valve section on one end for sealing engagement with 
an end of said bore to close said bore to the uncontrolled 
one of said outlets, said member mounting a check valve 
means at the other end for closing said bore to the con 
trolled one of Said outlets, said ends of said member be 
ing disposed on opposite sides of said duct to be ex 
posed to Substantially the same unit pressures of fluid 
within said bore when said ball valve is in an on position, 
said check valve means having a greater area exposed to 
said fluid pressure than said valve section whereby said 
member is biased into a closed position of said valve 
Section to divert fluid from said bore to said controlled 
outlet, said check valve means yielding to said fluid pres 
Sure to pass fluid through said controlled outlet when 
said controlled outlet is open and to equalize pressures 
on opposite sides of said check valve means when said 
controlled outlet is closed, said equalized pressure permit 
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ting opening of said bore to said uncontrolled opening in 
response to fluid pressure exerted on said valve section 
of said member. 

3. In a valve having a pair of possible outlets only one 
of which is controlled by another valve the combination 
comprising: a valve body having a substantially vertically 
extending outlet duct and a pair of substantially vertical 
ly extending inlet passages formed therein, said duct and 
passages opening at their upper ends in a ball seat formed 
in said body; a ball valve on said seat and formed with 
passageways to intercommunicate said duct and inlet pas 
sages when said passageways are moved into registration 
With said passages in response to movement of said ball 
valve; a generally tubular sealing element in said inlet 
passages having a fluid conducting opening therethrough, 
said element having an upstream end face exposed to fluid 
pressures within said inlet passage to force a downstream 
end face of said element into fluid-sealing engagement 
with the surface of said ball valve to prevent fluid com 
munication between said passages and passageways only 
when they are out of registration, said elements at their 
upstream end having fluid-sealing engagement with said 
inlet passage; a bore formed in said body spaced from 
said seat, traverse with respect to and in fluid commu 
nication with the lower end of said duct, opposite ends of 
said bore having fluid communication with different ones 
of said pair of possible outlets; and a diverter valve as 
sembly in said bore which includes a reciprocable valve 
member enlarged at one end for sealing an end of said 
bore to the uncontrolled one of said outlets and carrying 
a deformable seal on the other end thereof for unidirec 
tionally sealing said bore to the controlled one of said 
outlets, said ends of said member being disposed on oppo 
site sides of said duct to be exposed to substantially the 
same unit pressures of fluid within said bore, said en 
larged end and said seal having confronting surfaces of 
different areas subject to fluid pressure therebetween to 
bias said member into position for closing said bore to 
said uncontrolled outlet when said controlled outlet is 
opened and to move said member into position for open 
ing said bore to said uncontrolled outlet when fluid pres 
sures on opposite sides of said seal approach equality. 

4. A valve as set forth in claim 3 in which said seal 
comprises a substantially cup-shaped seal having a flexi 
ble continuous wall opening downstream towards said 
controlled outlet, the outer surface of said wall being 
frusto-conical in configuration with an enlarged diameter 
open end in yieldable sealing engagement with said bore, 
said wall being deformable radially inwardly to unidirec 
tionally pass pressure fluid downstream towards said con 
trolled outlet. 

5. In a valve having a pair of possible outlets only 
one of which is controlled by another valve the combi 
nation comprising: a valve body having an outlet duct 
and a pair of inlet passages formed therein, said duct 
and passages opening at one end in a ball seat formed 
in said body; a ball valve on said seat and formed with 
passageways to intercommunicate said duct and inlet pas 
sages when said passageways are moved into registra 
tion with said passages in response to movement of said 
ball valve; a generally tubular sealing element in said 
inlet passages having a fluid conducting opening there 
through, said element having an upstream end face ex 
posed to fluid pressures within said inlet passage to force 
a downstream end face of said element into fluid-seal 
ing engagement with the surface of said ball valve to pre 
vent fluid communication between said passages and pas 
sageways only when they are out of registration, said 
elements at their upstream end having fluid-sealing en 
gagement with said inlet passage; a bore formed in said 
body in fluid communication with a downstream end of 
said duct, opposite ends of said bore having fluid com 
munication with different ones of said pair of possible 
outlets; and a diverter valve assembly in said bore which 
includes a reciprocable valve member enlarged at one 
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end for sealing an end of said bore to the uncontrolled 
one of said outlets and carrying a check valve means on 
the other end thereof for unidirectionally sealing said 
bore to the controlled one of said outlets, said ends of 
said member being disposed on opposite sides of said duct 
to be exposed to substantially the same unit pressures 
of fluid within said bore, said ends of said member hav 
ing confronting surfaces of different areas subject to fluid 
pressure therebetween to bias said member into position 
for closing said bore to said uncontrolled outlet when 
said controlled outlet is opened and to move said mem 
ber into position for opening said bore to said uncon 
trolled outlet when fluid pressures on opposite sides of 
said check valve means approach equality; and an anti 
Syphon means in said body including a Syphon passage 
intercommunicating said duct and said uncontrolled out 
let in which a check valve is disposed to close only when 
fluid is diverted to one of said outlets. 

6. A device as set forth in claim 5 in which said anti 
syphon means includes a ball check freely movable in 
said passage, said passage at an uppermost end having 
a seat complementary to said ball whereby said ball is 
gravitationally held out of sealing contact with said seat. 

7. In a faucet having first and second outlets, a valve 
body having a substantially vertically extending outlet 
duct and a pair of substantially vertically extending inlet 
passages formed therein, said duct and passages open 
ing at their upper ends in a seat formed in said body, 
a valve swiveled on said seat and formed with passage 
ways to interconnect said duct and inlet passages when 
said passageways are moved into registration with said 
passages in response to movement of said valve, an an 
nular sealing element of resilient material in the down 
stream end of each of said inlet passages having a fluid 
conducting opening and a downstream end face biased 
into fluid sealing engagement with the outer surface of 
said valve to prevent fluid communication between said 
pasages and passageways when they are out of registra 
tion, a bore in said body spaced from said seat, traverse 
with respect to and in fluid communication with the lower 
end of said duct, one end of said bore having fluid com 
munication with one of said outlets and the other end of 
said bore having fluid communication with the other of 
Said outlets, and a diverter valve means in said bore op 
erable to close said bore to both of said outlets when said 
valve is in an off position, said diverter valve means be 
ing operable in response to back pressure in said other 
of said outlets to pass fluid through said one end of said 
bore to said one of said outlets when said valve is in an 
open position, and upon elimination of said back pressure 
to pass fluid through the other end of said bore to the 
other of said outlets. 

8. A faucet according to claim 7 including an anti 
Syphon means having a passage interconnecting said duct 
and said one of said outlets, and a normally open check 
Valve in said passage arranged to be closed by fluid which 
flows into said passage from said duct when said valve 
is open. 

9. In a valve a body having a hemispherical seat and 
a pair of spaced inlet ports therein, a complementary ball 
valve swiveled on said seat and formed with communi 
cating passages terminating in spaced ports in the periph 
ery of said ball valve, a cap secured to said body and 
Spaced from said ball valve, an annular elastic seal 
ing ring confined between and separating said cap and 
the spherical Surface of said ball valve whereby said ball 
valve is sealed to said cap and swiveled under pressure on 
Said seat, each of said ports in the periphery of said ball 
valve being disposed for fluid communicating registration 
with a respective one of said inlet ports in said seat and 
said ball valve being swiveled so that both of said ports 
therein can concurrently or selectively be brought into 
fluid communicating registration with their respective 
inlet port in said seat, a rubber-like annular flexible seal 

75 ing element within each inlet port in said seat in fluid 
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sealing engagement with the walls thereof, the upstream 
end of each of said elements being exposed to fluid pres 
sure within its respective inlet port so as to force the 
downstream end of said element into fluid Sealing engage 
ment with the outer surface of said ball valve, said body 
having an outlet port spaced from the space between said 
inlet ports and positioned so that it is in communication 
with said passages in the ball valve at their ends opposite 
the ports thereof in all positions of said ball valve, said 
inlet ports being oppositely disposed with respect to said 
sealing ring whereby the thrust of said valve menber due 
to the pressure of fluids in the inlet ports is taken by said 
elastic sealing ring in all positions of said bali valve, and 
a handle connected to said ball valve and projecting 
through said sealing ring and an opening in said cap 
whereby said ball valve may be swiveled in said hemi 
spherical seat. 

10. A valve according to claim 9 wherein said ball 
valve is provided with a slot in the periphery thereof and 
said body is provided with a pin which projects into said 
slot for controlling the swiveling of said ball valve with 
respect to said seat whereby said ball may be swiveled so 
as to selectively control and vary the fiow of fluids from 
said inlet ports through the passages in said ball valve 
and the mixture of such fluids while preventing cross flow 
of fluids between said inlet ports in the closed portion of 
said ball valve, said pin and slot being disposed and ar 
ranged so that said ball valve can be assembled in only 
one way in Said seat. 

11. In a valve body having a hemispherical seat and a 
pair of spaced inlet ports therein, a complementary ball 
valve swiveled on said seat and formed with communi 
cating passages terminating in spaced ports in the periph 
ery of said ball valve, a cap secured to said body and 
having a spherical surface spaced from and facing said 
ball valve, an annular elastic Sealing ring confined between 
and separating the spherical surfaces of said cap and said 
ball valve whereby said ball valve is swiveled under pres 
sure on said seat, each of said ports in the periphery of 
said ball valve being disposed for fluid communicating 
registration with a respective one of said inlet ports in 
said seat and said ball valve being swiveled so that both 
of said ports therein can concurrently or selectively be 
brought into fiuid communicating registration with their 
respective inlet port in said seat, a rubber-like annular 
flexible sealing element within each inlet port in said seat 
in fluid sealing engagement with the walls thereof and 
biased into fluid sealing engagement with the outer surface 
of said ball valve, said body having an outlet port spaced 
from the space between said inlet ports and positioned so 
that it is in communication with said passages in the ball 
valve at their ends opposite the ports thereof in all posi 
tions of said ball valve, said inlet ports being oppositely 
disposed with respect to said sealing ring whereby the 
thrust on said valve member due to the pressure of fluids 
in the inlet ports is taken by said elastic sealing ring in all 
positions of said ball valve, a handle connected to said 
ball valve and projecting through said sealing ring and 
an opening in said cap whereby said ball valve may be 
swiveled in said hemispherical seat so as to selectively 
control and vary the flow of fluids from said inlet ports 
through the passages in said ball valve and the mixture 
of said fluids while preventing cross flow of fluids between 
said inlet ports in the closed position of said ball valve. 

12. A mixing valve comprising a body having a hemi 
spherical recess forming a seat, a pair of spaced fluid inlet 
ports in said seat, and an outlet port in said seat spaced 
from said inlet ports and offset to one side thereof, a 
spherical valve member seated in said recess having two 
internal angularly related passages and an outlet port 
with one end of each of said two passages communicating 
with said outlet port, the other ends of said passages being 
spaced from each other and terminating at the outer sur 
face of said valve member, the outer end of one of said 
two passages in said valve member being arranged to reg 
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ister with one of said inlet ports and the outer end of the 
other of said two inlet passages being arranged to register 
with the other of said inlet ports, and said outlet port in 
said valve member being arranged to communicate with 
Said outlet port in said recess in all positions of said spher 
ical valve member, an annular sealing member of resilient 
material within each of said inlet ports in said body ad 
jacent said spherical recess and having a sealing face 
biased into sealing contact with the outer surface of said 
Spherical valve member, a cap secured to said body and 
providing a concave spherical surface spaced from and 
facing said spherical valve member, an annular elastic 
sealing ring confined between and separating the spheri 
cal surfaces of said cap and said spherical valve member 
whereby said valve member is swiveled under pressure 
in said seat between said sealing ring and said sealing faces 
of said sealing member, said spherical valve member hav 
ing a handle projecting through an opening in said cap 
whereby said spherical valve member may be swiveled 

) in said seat, the outer ends of said passages and said port 
in said valve member and said ports in said seat being 
arranged so that movement of said valve member by said 
handle about a first axis of said valve member varies the 
rate at which fluid is delivered from either or both of 
said inlet ports to said outlet port and movement of said 
valve member by said handle about another axis of said 
valve member transverse to said first axis varies the ratio 
of the two inlet fluids appearing in the outlet port, and 
means to prevent rotation of said valve member about an 
axis normal to said axes, said inlet ports being symmet 
rically arranged with respect to said last-mentioned axis 
and said spherical sealing ring whereby the thrust on said 
valve member due to pressure of fluids in the inlet ports is 
taken by said sealing ring. 

13. A mixing valve comprising a body having a hemi 
spherical recess forming a seat, a pair of spaced inlet ports 
in said spherical seat, an outlet port in Said seat spaced 
from said inlet ports and offset to one side of the space 
between said ports, a spherical valve member swiveled 
in said recess and having two internal angularly related 
passages and an outlet port with one end of each of said 
two passages communicating with said outlet port, the 
other ends of said passages being spaced from each other 
and terminating at the outer surface of said valve men 
ber, the outer end of one of said two passages in Said 
valve member being arranged to communicate with one 
of said inlet ports and the outer end of the other of said 
two passages being arranged to communicate with the 
other of said inlet ports and said outlet port in 
said valve member being arranged to communicate with 
said outlet port in said recess in all positions of said spher 
ical valve member, an annular sealing member of re 
silient material within each of said inlet ports in said body 
adjacent said spherical recess and having an annular re 
silient sealing face biased into sealing contact with the 
outer surface of said spherical valve member, each of said 
sealing members having sealing engagement with its re 
spective inlet port and being constructed and arranged so 
that the hydraulic pressure of the fluid to which it is 
exposed in said inlet port holds said sealing face of said 
sealing member in sealing contact with the outer surface 
of said spherical valve member, a cap secured to said 
body and providing a concave spherical surface Spaced 
from and facing said spherical valve member, an elastic 
spherical sealing ring confined between and separating 
the spherical surfaces of said cap and said spherical valve 
member whereby said valve member is swiveled under 
pressure between said sealing ring and said sealing faces 
of said sealing members, a handle connected to said 
spherical valve member and projecting through said cap 
whereby said spherical valve member may be moved 
angularly with respect to said body, the outer ends of said 
passages and port in said valve member and Said ports 
in said recess in said body being arranged so that move 
ment of said valve member by said handle about a first 
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axis of said valve member varies the rate at which fluid 
is delivered from either or both of said inlet ports to said 
outlet port and movement of said valve member by said 
handle about an axis of said valve member transverse 
to said first axis varies the ratio of the two inlet fluids 
appearing in the outlet port and so that cross flow of fluids 
between Said inlet ports is prevented in the closed posi 
tion of said spherical valve member, and means to prevent 
rotation of said valve member about an axis normal to 
said axes, said inlet ports being symmetrically arranged 
with respect to said last-mentioned axis and said spherical 
Sealing ring whereby the thrust on said valve member due 
to pressure of fluids in the inlet ports is taken by said seal 
ing ring and substantially uniformly distributed over the 
annular area thereof. 

14. In a valve the combination comprising a valve 
body having a hemispherical seat and at least one inlet 
passage formed therein, said passage having a down 
stream end that opens into said Seat, a complementary 
ball valve swiveled on said seat and formed with an out 
let passage, said passages being movable into and out 
of fluid communicating registration when said ball valve 
is moved on said seat, a generally tubular sealing ele 
ment of resilient material mounted in said downstream 
end of said inlet passage and having a fluid conducting 
opening therethrough, said element having an upstream 
end face exposed to fluid pressure within said inlet pass 
age to force a downstream end face of said element into 
fluid sealing engagement with the surface of said ball 
valve to prevent fluid communication between said pas 
sages when said passages are out of registration, said 
element being of generally cylindrical configuration and 
mounted substantially coaxially in said inlet passage, said 
element at its upstream end being formed with a cir 
cumferential ridge in sealing engagement with the wall 
of said inlet passage, the axially upstream end of said 
element having a wall thinner than the downstream 
end of said element to transmit fluid pressure within said 
element to said ridge. 

15. In a mixing valve the combination comprising: a 
body having a generally spherical recess at one end there 
of, said body being generally cylindrical along at least 
a portion of its length; a sleeve having an outlet port 
integral therewith, said sleeve being aligned with at least 
a portion of said cylindrical length of said body and 
spaced therefrom; means holding said sleeve on said 
body and including means forming a fluid seal between 
said body and said sleeve, whereby the only outlet for 
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fluid in the space between said sleeve and body is through 
said outlet port; a pair of inlet passageways extending 
through said body and terminating in spaced apertures 
at said spherical recess; an outlet passageway extending 
through said body from said spherical recess to said space 
between said sleeve and said body; a spherical valve body 
mounted in said spherical recess and having passageways 
to interconnect said inlet passageways and said outlet 
passageway; an annular sealing member of a resilient 
material in each of said inlet passageways adjacent said 
spherical recess and whose outer face is generally spheri 
cal to conform to the surface of said valve body, said 
sealing members being generally in the shape of a hollow 
cylinder substantially coaxial with the inlet passageway 
but generally smaller in diameter than said passageway, 
each of said sealing members having an annular bead 
on the end of said cylinder remote from said valve body, 
said annular bead making a sealing fit with its inlet pas 
sageway, whereby said sealing member may tip with 
respect to its passageway; resilient means urging said 
sealing members against said valve body; a handle con 
nected to said valve body to move said valve body angu 
larly with respect to said body member, said passageways 
and said valve body being so arranged that movement 
of said handle in one direction about a first axis varies 
the rate at which fluid is delivered to said outlet port, 
and movement of said handle about an axis perpendicular 
?to said first axis varies the ratio of the two inlet fluids 
appearing in the outlet fluid; and packing means urging 
said valve body against said spherical seat to produce 
a sealing fit therebetween, said packing means being gen 
erally annular with connection between said handle and 
said valve body passing through a central opening there 
1. 
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